
Higher Mathematics

Easter revision

Paper 1 Section A

Each correct answer in this section is worth two marks.

1. What is the distance, in units, between the points (−1, 2) and (4, 5)?

A.
√
8

B.
√
16

C.
√
34

D.
√
58

Key Outcome Grade Facility Disc. Calculator Content Source

C 1.1 C 0.64 0.5 NC G1 HSN 054
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Higher Mathematics

2. What is the distance, in units, between the points (a, b) and (−b, a)?

A.
√
2
√
a2 + b2

B.
√
2(a+ b)

C.
√
2

(√
a+

√
b
)

D. 2
√
a2 + b2

Key Outcome Grade Facility Disc. Calculator Content Source

A 1.1 C 0.3 0.23 CN G1 HSN 011
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Higher Mathematics

3. A line makes an angle of 30◦ with the positive direction of the x -axis as shown.

30°

O x

y

What is the gradient of the line?

A. 1√
3

B. 1√
2

C. 1
2

D.
√
3
2

Key Outcome Grade Facility Disc. Calculator Content Source
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Higher Mathematics

4. The line through the points (−2, 5) and (7, a) has gradient 3.

What is the value of a?

A. 8

B. 22

C. 28

D. 32

Key Outcome Grade Facility Disc. Calculator Content Source

D 1.1 C 0.58 0.16 NC G2 HSN 05

5. A line L is perpendicular to the line with equation 2x− 3y− 6 = 0.

What is the gradient of the line L?

A. − 32
B. − 12
C. 2

3

D. 2

Key Outcome Grade Facility Disc. Calculator Content Source

A 1.1 C 0 0 CN G2, G5 2010 P1 Q1
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Higher Mathematics

6. The line with equation y = ax+ 4 is perpendicular to the line with equation
3x+ y+ 1 = 0.

What is the value of a?

A. −3

B. − 13
C. 1

3

D. 3

Key Outcome Grade Facility Disc. Calculator Content Source
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Higher Mathematics

7. The diagram shows the graph of y = log10(x+ a) .

O x

y

3

y = log10(x+ a)

What is the value of a?

A. −3

B. −2

C. 2

D. 3

Key Outcome Grade Facility Disc. Calculator Content Source
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Higher Mathematics

8. The diagram shows the graph of y = f (2x) − 3.

(6, 4)

= f (2 ) – 3

O x

xy

y

What are the coordinates of the turning point on the graph of y = f (x)?

A. (12, 7)

B. (12, 1)

C. (3, 7)

D. (3, 1)

Key Outcome Grade Facility Disc. Calculator Content Source

A 1.2 A/B 0 0 CN A3 2010 P1 Q20

9. Two functions f and g are defined by f (x) = 4x+ 1 and g(x) = x2 − 2.
Find a formula for f (g(x)) .

A. 4x2 − 7

B. 4x2 − 1

C. 16x2 + 8x− 1

D. 4x3 + x2 − 8x− 2

Key Outcome Grade Facility Disc. Calculator Content Source
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10. If x2 − 8x+ 7 is written in the form (x− p)2 + q , what is the value of q?

A. −9

B. −1

C. 7

D. 23

Key Outcome Grade Facility Disc. Calculator Content Source

A 1.2 C 0 0 NC A5 2011 P1 Q5

11. A function f is defined by f (x) = x3 + kx2 + 2x .

Given that f ′(2) = 26, what is the value of k?

A. 3

B. 7
2

C. 5

D. 10

Key Outcome Grade Facility Disc. Calculator Content Source
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12. What is the gradient of the tangent to the curve y = 4x3+ x2 + 3 at x = 2?

A. 2423

B. 39

C. 52

D. 55

Key Outcome Grade Facility Disc. Calculator Content Source

C 1.3 C 0.53 0.69 NC C4 HSN 02

13. A sequence is defined by the recurrence relation un+1 = aun + b , where a and b
are constants.

Given that u0 = 4 and u1 = 8, find an expression for a in terms of b .

A. a = 1
2 − 1

8b

B. a = 2− 1
4b

C. a = 1
2 + 1

8b

D. a = 2+ 1
4b

Key Outcome Grade Facility Disc. Calculator Content Source
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14. A vector v is given by





−3
2
6



 .

What is the length, in units, of 3v ?

A. 7

B. 15

C. 21

D. 49

Key Outcome Grade Facility Disc. Calculator Content Source
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15. The vectors





3
−1
7



 and





k
2
−1



 are perpendicular.

What is the value of k?

A. −3

B. 3

C. 10
3

D. 8
3

Key Outcome Grade Facility Disc. Calculator Content Source

B 3.1 C 0.63 0.67 NC G26, G27 HSN 019

16. Differentiate 2(4− x)− 12 with respect to x .
A. (4− x)−1

B. −(4− x)−1

C. (4− x)− 32

D. −(4− x)− 32

Key Outcome Grade Facility Disc. Calculator Content Source
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17. Find
∫

(2x−4 + cos 5x) dx .

A. − 25x−5− 5 sin 5x+ c

B. − 25x−5+ 1
5 sin 5x+ c

C. − 23x−3+ 1
5 sin 5x+ c

D. − 23x−3− 5 sin 5x+ c

Key Outcome Grade Facility Disc. Calculator Content Source

C 3.2 C 0 0 CN C13, C23 2010 P1 Q9

18. Given that f (x) = 3 cos(2x) , what is the value of f ′
(

π

6

)

?

A. 3

B. −3
√
3

C. −3

D. 3
√
3
2

Key Outcome Grade Facility Disc. Calculator Content Source
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19. Simplify log4 8+ log4 2− 3 log5 5.

A. − 12
B. −1

C. log4

(

16
5

)

D. log4

(

16
125

)

Key Outcome Grade Facility Disc. Calculator Content Source

B 3.3 A/B 0.53 0.33 NC A28 HSN 17

20. Solve loga 5+ loga x = loga 20 for x > 0.

A. x = 1
4

B. x = 4

C. x = 15

D. x = 100

Key Outcome Grade Facility Disc. Calculator Content Source

B 3.3 A/B 0.7 0.45 CN A28, A32 HSN 111

hsn.uk.net Page 13

Questions marked ‘[SQA]’ c© SQA
All others c© Higher Still Notes



Higher Mathematics

21. Solve 3 loga 2 = 1
2 for a .

A. a = 64

B. a = 36

C. a = 4
9

D. a = 1
16

Key Outcome Grade Facility Disc. Calculator Content Source

A 3.3 A/B 0.56 0.77 CN A31 HSN 112

22. The point (2,−3) lies on the circle with equation x2 + y2 + 6x− 2y+ c = 0.

What is the value of c?

A. −31

B. −13

C. −1

D. 9

Key Outcome Grade Facility Disc. Calculator Content Source
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23. A circle has centre (2, 4) and passes through (−1, 1) .
What is the equation of the circle?

A. (x− 2)2 + (y− 4)2 =
√
18

B. (x− 2)2 + (y− 4)2 = 18

C. (x+ 2)2 + (y+ 4)2 = 18

D. (x+ 2)2 + (y+ 4)2 = 26

Key Outcome Grade Facility Disc. Calculator Content Source

B 2.4 C 0.51 0.17 NC G10, G9 HSN 063
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24. The point P(2,−3) lies on the circle
with centre C as shown.

The gradient of CP is −2.
What is the equation of the tangent
at P?

C

P(2, –3)

O x

y

A. y+ 3 = −2(x− 2)

B. y− 3 = −2(x+ 2)

C. y+ 3 = 1
2(x− 2)

D. y− 3 = 1
2(x+ 2)

Key Outcome Grade Facility Disc. Calculator Content Source

C 2.4 C 0 0 NC G11 2011 P1 Q6

[END OF PAPER 1 SECTION A]
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Paper 1 Section B

25. Triangle ABC has vertices A(−3, 5) , B(9, 9) and
C(9,−3) .
(a) Write down the equation of BC. 1

(b) Find the equation of the altitude from A. 2

(c) Find the equation of the perpendicular
bisector of AB. 4

(d) Find where the perpendicular bisector of AB
and the altitude from A intersect. 2

O x

y

C

A

B

Part Marks Level Calc. Content Answer U1 OC1

(a) 1 C CN G3 x = 9 AT077

(b) 2 C CN G7 y = 5

(c) 4 C CN G7 3x+ y− 16 = 0

(d) 2 C CN G8
(

11
3 , 5

)

•1 ic: state equation of vertical line

•2 ss: use m×m⊥ = −1
•3 ic: state equation of line

•4 pd: find gradient of AB
•5 ss: use m×m⊥ = −1
•6 ss: find midpoint
•7 ic: state equation of line

•8 ss: start to solve equation
•9 pd: complete

•1 x = 9

•2 malt. = 0
•3 y = 5

•4 mAB = 1/3
•5 m⊥ = −3
•6 midptAB = (3, 7)
•7 y− 7 = −3(x− 3)

•8 −3x+ 16 = 5
•9

(

11
3 , 5

)
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26.[SQA]

27.[SQA] f (x) = 2x− 1, g(x) = 3− 2x and h(x) = 1
4(5− x) .

(a) Find a formula for k(x) where k(x) = f
(

g(x)
)

. 2

(b) Find a formula for h
(

k(x)
)

. 2

(c) What is the connection between the functions h and k? 1
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28. (a)[SQA] Express f (x) = x2 − 4x+ 5 in the form f (x) = (x− a)2 + b . 2

(b) On the same diagram sketch:

(i) the graph of y = f (x) ;

(ii) the graph of y = 10− f (x) . 4

(c) Find the range of values of x for which 10− f (x) is positive. 1

Part Marks Level Calc. Content Answer U1 OC2

(a) 2 C NC A5 a = 2, b = 1 2002 P1 Q7

(b) 4 C NC A3 sketch

(c) 1 C NC A16, A6 −1 < x < 5

•1 pd: process, e.g. completing the
square

•2 pd: process, e.g. completing the
square

•3 ic: interpret minimum
•4 ic: interpret y-intercept
•5 ss: reflect in x-axis
•6 ss: translate parallel to y-axis

•7 ic: interpret graph

•1 a = 2
•2 b = 1

•3 any two from:
parabola; min. t.p. (2, 1); (0, 5)

•4 the remaining one from above list
•5 reflecting in x-axis
•6 translating +10 units, parallel to
y-axis

•7 (−1, 5) i.e. −1 < x < 5
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29. A cylindrical water tank, with solid top and
bottom, has radius r metres and height h metres.

The surface area of the tank is 4 square metres.

r

h

(a) (i) Find an expression for h in terms of r .

(ii) Hence show that the volume, V cubic metres, of the tank is given by

V = r(2− πr2). 4

(b) Find the exact value of r for which the volume V is a maximum. 5

Part Marks Level Calc. Content Answer U1 OC3

(a) 4 C CN CGD h = 2
πr − r, proof AT093

(b) 5 C CN C11, C3, C8, C9 r =
√

2
3π

•1 ss: use area facts
•2 pd: process

•3 ss: use volume facts
•4 ic: complete proof

•5 pd: arrange in standard form
•6 pd: differentiate
•7 ss: set derivative to zero
•8 pd: process
•9 ic: justification of nature

•1 2πr2 + 2πrh = 4
•2 h = 2

πr − r

•3 V = πr2h
•4 V = r(2− πr2)

•5 V = 2r− πr3

•6 dVdr = 2− 3πr2
•7 dVdr = 0

•8 r =
√

2
3π

•9 r →
√

2/(3π) →
dV/dr + 0 −

30.[SQA] If y = x2 − x , show that dy
dx

= 1+
2y

x
. 3

hsn.uk.net Page 20
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31.[SQA] Find
dy

dx
where y =

4

x2
+ x

√
x . 4

32.[SQA] Find the equation of the tangent to the curve y = 3x2+ 2 at the point where x = 1. 4
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33.[SQA]

(a) The function f is defined by f (x) = x3 − 2x2− 5x+ 6.

The function g is defined by g(x) = x− 1.
Show that f

(

g(x)
)

= x3 − 5x2+ 2x+ 8. 4

(b) Factorise fully f
(

g(x)
)

. 3

(c) The function k is such that k(x) =
1

f
(

g(x)
) .

For what values of x is the function k not defined? 3
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34. The circles centred at A and B have equations x2 + y2 + 8x + 12y+ 36 = 0 and
x2 + y2 − 4x− 4y− 28 = 0 respectively.

(a) Write down the coordinates of A and B. 2

(b) Show that the circles touch externally. 4

(c) The circles touch at point C.

(i) Find the ratio in which C divides AB.

(ii) Hence find the coordinates of C. 4
O

x

y

A

B

C

Part Marks Level Calc. Content Answer U3 OC1

(a) 2 C CN G9 A(−4,−6), B(2, 2) AT085

(b) 4 B CN G14 proof

(c) 4 C CN G24, G25, G20 (i) 2 : 3, (ii) C(− 85 ,−
14
5 )

•1 ic: interpret A
•2 ic: interpret B

•3 pd: find distance between centres
•4 ic: interpret radius
•5 ic: interpret radius
•6 ss: compare sum of radii to distance

•7 ic: state ratio
•8 pd: find vector components
•9 ss: use parallel vectors
•10 pd: process vectors

•1 A(−4,−6)
•2 B(2, 2)

•3 AB = 10
•4 radA = 4
•5 radB = 6
•6 AB = radA + radB so touch

•7 2 : 3
•8 −→
AB =

(

6
8

)

•9 c = a+ 2
5

−→
AB

•10 C(− 85 ,− 145 )
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35.[SQA] Differentiate sin 2x+
2√
x
with respect to x . 4

36. The function f , defined on a suitable domain, is such that f ′(x) =
1

√

(1+ x)3
.

Given that f (3) = −1, express f (x) in terms of x . 5

Part Marks Level Calc. Content Answer U3 OC2

5 B CN C18, C22 −2/
√
1+ x AT068

•1 ss: know to integrate
•2 pd: express in integrable form
•3 pd: integrate
•4 ic: substitute values
•5 pd: process

•1
∫

f ′(x) dx
•2 f ′(x) = (1+ x)−3/2

•3 −2(1+ x)−1/2 + c
•4 −2/

√
4+ c = −1

•5 c = 0

37.[SQA] Given x = log5 3+ log5 4, find algebraically the value of x . 4
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38.[SQA] Circle P has equation x2 + y2 − 8x − 10y+ 9 = 0. Circle Q has centre (−2,−1)
and radius 2

√
2.

(a) (i) Show that the radius of circle P is 4
√
2.

(ii) Hence show that circles P and Q touch. 4

(b) Find the equation of the tangent to the circle Q at the point (−4, 1) . 3

(c) The tangent in (b) intersects circle P in two points. Find the x -coordinates of

the points of intersection, expressing you answers in the form a± b
√
3. 3

Part Marks Level Calc. Content Answer U2 OC4

(a) 2 C CN G9 proof 2001 P1 Q11

(a) 2 A/B CN G14

(b) 3 C CN G11 y = x+ 5

(c) 3 C CN G12 x = 2± 2
√
3

•1 ic: interpret centre of circle (P)
•2 ss: find radius of circle (P)
•3 ss: find sum of radii
•4 pd: compare with distance between
centres

•5 ss: find gradient of radius
•6 ss: use m1m2 = −1
•7 ic: state equation of tangent

•8 ss: substitute linear into circle
•9 pd: express in standard form
•10 pd: solve (quadratic) equation

•1 CP = (4, 5)
•2 rP =

√
16+ 25− 9 =

√
32 = 4

√
2

•3 rP + rQ = 4
√
2+ 2

√
2 = 6

√
2

•4 CPCQ =
√
62 + 62 = 6

√
2 and “so

touch”

•5 mr = −1
•6 mtgt = +1
•7 y− 1 = 1(x+ 4)

•8 x2+(x+ 5)2− 8x− 10(x+ 5)+ 9 = 0
•9 2x2 − 8x− 16 = 0
•10 x = 2± 2

√
3
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39. The diagram below shows the
graph of the cubic with equation
y = x3 − 3x2 + 5x + 4 and a circle with
centre C.

At the point P the line l is a tangent to
both the curve and the circle.

(a) The tangent line l has gradient 2.
Find the coordinates of P. 5

(b) The circle has equation
x2 + y2 − 14x− 8y+ c = 0. 2

Determine the value of c .

(c) The line PQ is a diameter of the
circle. Determine the coordinates
of Q. 2

O x

y

P

Q

C

l

y = x3− 3x2 + 5x+ 4

Part Marks Level Calc. Content Answer U2 OC4

(a) 5 C CN C4 P(1, 7) AT059

(b) 2 C CN G10 c = 20

(c) 2 C CN G9, G6 Q(13, 1)

•1 ss: know to differentiate
•2 pd: differentiate
•3 ss: equate
•4 pd: process solution
•5 ic: complete coordinates

•6 ss: substitute
•7 pd: process

•8 ic: interpret coordinates
•9 ss: use midpoint relationship

•1 dy/dx = · · ·
•2 · · · = 3x2 − 6x+ 5
•3 3x2 − 6x+ 5 = 2
•4 x = 1
•5 P(1, 7)

•6 1+ 72 − 14− 8× 7+ c = 0
•7 c = 20

•8 C(7, 4)
•9 Q(13, 1)

[END OF PAPER 1 SECTION B]
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Paper 2

1. The function f is defined by f (x) = x3 + px2 + qx+ 3.

The tangent to the curve y = f (x) at x = 1 has gradient −3.
(a) Show that 2p+ q = −6. 3

(b) Given that 3 is a root of the equation f (x) = 0, find the values of p and q . 4

Part Marks Level Calc. Content Answer U1 OC3

(a) 3 C CN C4 proof AT038

(b) 4 C CN A6 p = −4, q = 2

•1 ss: know to differentiate
•2 ic: interpret data
•3 ic: complete

•4 ic: interpret data
•5 ss: start to solve simultaneously
•6 pd: solve for one variable
•7 pd: solve for second variable

•1 f ′(x) = 3x2 + 2px+ q
•2 f ′(1) = −3
•3 2p+ q = −6

•4 9p+ 3q = −30
•5 2p+ q = −6, 9p+ 3q = −30
•6 p = −4
•7 q = 2

2.[SQA] A sequence is defined by the recurrence relation un = 0·9un−1 + 2, u1 = 3.

(a) Calculate the value of u2 . 1

(b) What is the smallest value of n for which un > 10? 1

(c) Find the limit of this sequence as n→ ∞ . 2
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3.[SQA]
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4.[SQA] ABCD is a quadrilateral with vertices A(4,−1, 3) , B(8, 3,−1) , C(0, 4, 4) and
D(−4, 0, 8) .
(a) Find the coordinates of M, the midpoint of AB. 1

(b) Find the coordinates of the point T, which divides CM in the ratio 2 : 1. 3

(c) Show that B, T and D are collinear and find the ratio in which T divides BD. 4
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5.[SQA]
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6.[SQA]
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7.[SQA]

8.[SQA]
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9.[SQA]
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10.[SQA]

11.[SQA]

(a) Show that 2 cos(x◦ + 30◦)− sin x◦ can be written as
√
3 cos x◦ − 2 sin x◦ . 3

(b) Express
√
3 cos x◦ − 2 sin x◦ in the form k cos(x◦ + α

◦) where k > 0 and
0 ≤ α ≤ 360 and find the values of k and α . 4

(c) Hence, or otherwise, solve the equation 2 cos(x◦ + 30◦) = sin x◦ + 1,
0 ≤ x ≤ 360. 3
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12.[SQA]
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13.[SQA] Solve the equation 3 cos 2x◦ + cos x◦ = −1 in the interval 0 ≤ x ≤ 360. 5

Part Marks Level Calc. Content Answer U2 OC3

5 A/B CR T10 60, 131·8, 228·2, 300 2000 P2 Q5

•1 ss: know to use
cos 2x = 2 cos2 x− 1

•2 pd: process
•3 ss: know to/and factorise quadratic
•4 pd: process
•5 pd: process

•1 3(2 cos2 x◦ − 1)
•2 6 cos2 x◦ + cos x◦ − 2 = 0
•3 (2 cos x◦ − 1)(3 cos x◦ + 2)
•4 cos x◦ = 1

2 , x = 60, 30

•5 cos x◦ = − 23 , x = 132, 228

[END OF PAPER 2]
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